Purpose: We investigated the economic impacts of breast, prostate and colorectal cancer (CRC) diagnosis on patients and compared them by cancer site.
Introduction
Of all the Canadians diagnosed with a primary cancer in 1995-04, 776,313 were still alive in 2007 almost 2.5% of the national population [1] . Approximately 30% of these cancers were diagnosed in people 20 to 59 years of age, many of who could potentially return to work following their treatment. This return may be influenced by factors such as the cancer site, the tumor stage, the treatment, the education level and the type of work [2, 3] . Most of these findings, however, are from countries with health care system and labor force practices different than Canada and are not necessarily generalizable.
In Canada, Maunsell et al. [4] reported that after three years of follow-up, 21% of breast cancer survivors and 15% of women in the comparison group (random sample of women never diagnosed with cancer) were not employed. During the three years of follow-up of this study, the number of hours worked per week decreased by an average of 1.8 hours and the proportion with a second job increased from 5% to 7%. At the end of follow-up, there were no differences in the overall working conditions between breast cancer cases and the comparison group [5] . Statistics Canada published a report on employment and earnings of cancer survivors with "strong attachment" to the labor market compared to people never diagnosed with cancer [6] . Cancer survivors earned 12% less ($5,079) one year after diagnosis and 9.3% less ($3,756) after three years. The effects on annual earnings were larger and longer lasting for survivors diagnosed with poor survival cancers. This study evaluated a limited number of economic outcomes and importantly did assess for predictors of economic outcomes.
Understanding the economic impacts of a cancer diagnosis on people is important for several reasons. Financial distress can contribute to decisions made regarding treatment and recovery. Work is a major aspect of life with deep socio-cultural ramifications that influences other life dimensions, even during a major crisis such as cancer. There are limited data on economic impact on prostate cancer and CRC survivors.. The objectives of the present study were to investigate the economic impacts on persons with breast, prostate and colorectal cancer (CRC) diagnoses.
Methods
Using the Manitoba Cancer Registry, we identified Manitobans alive at the time of the survey (June 01, 2012) with a history of stage I to III (non-metastatic) breast, CRC and prostate cancer. The cases were diagnosed between January 01, 2009 and March 31, 2011, andwere18 to 62 years of age at diagnosis. We categorized the followup as short-term (1 to <2 years following cancer diagnosis) and midterm (2 to 3 years after cancer diagnosis).
The questionnaire was mailed out with self-addressed return envelopes. A reminder was sent four weeks later. Information on employment status at the time of cancer diagnosis and the survey was obtained. We categorized the employment status into "employed" (employed full-time, employed part-time, and self-employed) and "unemployed" (unemployed, students, disability leave, retired).
Data on earnings, income from the employment at the time of cancer diagnosis and survey were collected. Working hours and the occupational categories were categorized based on the National Occupational Classification. The data collected included the time of retirement, time away from work, family support during treatment, financial consequences of cancer diagnosis, barriers to return to work, working conditions and employer's support. Barriers to return to work assessed included fatigue, workload, co-worker/ employer attitude, anxiety/depression, pain/limited function, difficulty concentrating, body image, loss of skills, loss of revenue, confidence and, future health fears. We created a composite variable named "decline" that included change from full-time to part-time employment, continuous employment with decreased earnings, loss of employment due to cancer diagnosis, or loss of employment due to other reasons with loss of income.
Fisher exact test and logistic regression modeling were used to estimate the probability of economic condition change. Analyses were performed on the three cancer sites separately using SAS 9.2 (SAS Institute Inc.). The study was approved by the University of Manitoba's Health Research Ethics Board, and the Research and Resource Impact Committee at Cancer Care Manitoba.
Results
A total of 1,254 invitation questionnaires were sent to breast cancer (625 invitations), CRC (292) and prostate cancer survivors (337). Of these, 704 (56%) returned a questionnaire at least partially completed and two returned an empty questionnaire;157 were not employed at diagnosis and were excluded from analyses. The final sample comprised 547 individuals. Prostate cancer respondents were more likely to have received treatment (80%) than non-respondents (58%) (p<0.001). There were no other major differences in the characteristics of respondents and non-respondents (Table1).
Among the survery respondents, the average age at diagnosis of breast cancer was 50, while it was 56 for prostate cancer cases and 53 for CRC cases (men: 54; women: 52). Sixty six percent (66%) of breast cancer cases had more than high school education compared to 50% for CRC and 56% for prostate cancer (p=0.018) ( Table 1) . Almost all breast cancer and CRC cases had a surgery. Radiation was the next most frequent treatment for breast and prostate cancers, while for CRC chemotherapy was the second most frequent treatment.
The number of people earning less than $20,000 annually increased by 4 to 9 percentage point between the time of diagnosis and the survey (p< 0.001 for breast; p= 0.007 for CRC; p= 0.10 for prostate) ( Table 2 ). There was a 13% (prostate) to 25% (breast; CRC: 23%) decrease in full time employment between diagnosis and the survey (p<0.001). At the time of the survey, 30% of breast cancer cases, 24% of CRC cases and 14% of prostate cancer case were not part of the work force anymore. The percentage of people who retired varied from 9% to 12% depending of the cancer site (p=0.67).
The most frequent financial consequence of a cancer diagnosis was using retirement savings and/or other type of savings/ investments (breast cancer: 38%, CRC: 35%, prostate: 33%) ( Table  2 ). Lower credit rating and loan/incurred debts were other common financial impacts. Approximately 77% of cancer survivors were able to return to work and to maintain their prior position (74% for breast, 75% for CRC, and 84% for prostate). A lower percentage of breast cancer (62%) and CRC cases (63%) than prostate patients (85%) were able to return to work the same number of hours. Fewer prostate cancer cases (4%) quit their job compared to breast (16%) and CRC (15%) cases.
Thirty-two percent (32%), 24% and 12% of breast, CRC and prostate cancer cases respectively experienced a decline in employment status and/or earnings. Thirty-eight percent(38%) of breast cancer cases needed a family member to take some time off from work to provide support as did 34% of CRC and 26% and prostate cancer cases.
The majority of respondents experienced some types of barriers to returning to work (Table 3) . Fatigue, pain/limited functions, and future health fears were important barriers for returning to work for all the 3 cancer types survivors. Workload, anxiety/depression, difficulty concentrating and self-confidence were also often cited by breast cancer and CRC survivors. Arrangements made by employer to accommodate needs were more often reported for breast cancer cases (43%) than for CRC (32%) or prostate cancer cases (21%).
Logistic regression models were performed on all study variables individually (results not shown) and variables with a P< 0.10 were selected for the multivariate models (Table 4) . Short-term (1 to 2 years) vs. mid-term (+2 to 3years) follow-up after a cancer diagnosis did not impact the probability of having a decline. For all patients, a decline was associated with experiencing atleast one barrier and having a later stage cancer. Women diagnosed with breast cancer had the highest probability of having a decline compared to the people diagnosed with CRC or prostate cancer. For breast cancer cases, being older age at diagnosis was associated with a decline while taking hormone therapy was associated with a reduced risk of decline. For CRC cases, a decline was associated with being older at diagnosis, experiencing of at least one barrier and having received a combination of surgery and chemotherapy (vs. surgery alone). For prostate cancer cases, having experienced atleast one barrier was the only factor associated with a decline.
Discussion
In this population based study we evaluated and compared the economic impact of diagnosis of three of the most common cancer types at non-metastic stage in the same general population. We report the type of cancer is an important factor determining the economic impact on cancer survivors. In our study, although they were the youngest at diagnosis and therefore more likely to return to work, breast cancer cases were the most affected. CRC cases, which were three years older on average than breast cancer cases were affected slightly less, and prostate cancer cases, which were 6 years older on average than breast cancer cases, were the least affected.
Overall, approximately 75% of respondents were able to return to the work force. Older age at cancer diagnosis, one or more barriers to return to work and later tumor stage were associated with adverse economic impact.
The literature on the impact of breast cancer on employment and earning shows variability mainly due to evaluation of different time periods after diagnosis (e.g. six to 18 months, three years and more) and the cancer stages included. In general, the impact is more substantial in the first year after diagnosis and lessen afterward [5, [7] [8] [9] [10] . Bouknight [11] found 17% not returned to work 18 months 
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after diagnosis. A Canadian studyfound 21% of breast cancer cases were not employed 3 years after diagnosis in comparison to 15% of controls [4] . Another Canadian study reported a 27% loss of projected usual annual wages within 12 months of a diagnosis of early breast cancer [12] . A Finnish study reported no significant differences in employment rates of people with a history of breast and prostate cancers compared to their referents; colon cancer cases were more likely to be unemployed [13] . Bradley et al. [3] , using a cohort of American women, reported that although women were 7 percentage point less likely to work after a breast cancer compared to referents, those who kept working had better salary and worked more hours, especially three years or more after the diagnosis.
Few studies have evaluated the impact of different cancer types. Sanchez et al. [14] reported 89% of CRC survivors returned to work after their diagnosis, with 80% still in employment 5 years later; Schultz et al. [15] reported 67% working 5 years post-diagnosis and Bednarek et al.
[16] 25%. Carlsen et al. [8] found that men diagnosed with colon or prostate cancer had no increase in probability of unemployment on the long-term (up to 15 year follow-up) after diagnosis, while women diagnosed with colon cancer were at higher risk of unemployment. Bradley et al. [9] reported that the greatest employment difference between men with prostate cancer and a control group was observed 6 months following diagnosis, when they were 10% less likely to be working; at 12 and 18 months, there were no differences anymore.
We found that barriers to return to work are important predictors of overall economic decline among all the 3 cancer types survivors evaluated in this study. Barriers to return to work are common among cancer cases. Mehnert [7] reported that younger age, the cancer site, higher levels of education, continuity of care, absence of surgery, less physical symptoms, the length of sick leave, being male and ethnicity have all been positively or negatively related to return to work. The authors mention that higher levels of fatigue, overall stress, sequels of the disease, cancer treatment and disease stage were independently and negatively associated with the ability to work. Our study results emphasize the need to assess and address the barriers to return to work.
The present study has some limitations. Respondents were sent a questionnaire one to three years after their diagnosis as we interested in the economic impact after completion of initial cancer therapy; however responses may have been influenced by recall biases. We focused on people that were working at diagnosis but the real impact of a cancer diagnosis extends beyond these people. For example, a death in a family may mean that pension income is lost, which could A decline occurred when respondents reported negative employment or earning change: working from full-time to part-time, continuous employment with decreased earnings, loss of employment due to cancer diagnosis, or loss of employment due to other reasons with loss of income 2 Fatigue, workload, co-worker/employer attitude, anxiety/depression, pain/limited function, difficulty concentrating, body image, loss of skills, loss of revenue, confidence and future health fears greatly influence a household economy. Since we were not evaluating the immediate impact of cancer diagnosis, we did not measure out of pocket costs (e.g. health services, medications) of cancer therapy and the perceptions from respondents on these financial impacts. An Australian study reported that indirect costs following a breast cancer can represent more than 60% of the total costs [4] . Finally, we did not have a comparison group -our interest was to assess the difference among the most common type survivors.
Our findings suggest the majority of most common cancer sites survivors (stage I to III), who are working before their cancer diagnosis are able to return to the work force. The factors identified and associated with negative economic impact should receive attention after a diagnosis to allow cancer survivors to rapidly reintegrate in to the society and workforce. Prompt efforts to identify and appraise effective strategies for restoring productive capabilities could minimize the economic burden of cancer on the society as a whole and on the people affected by the disease.
